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Can ECG-gated multi-detector computed tomography provide accurate
anatomical and functional information in mitral valve regurgitation?
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Chaudeurge (3), Elie Mousseaux (2), Benoit Diebold (1)
(1) Hôpital Européen Georges Pompidou, Cardiologie, Paris, France –
(2) Hôpital Européen Georges Pompidou, radiologie cardiovasculaire,
Paris, France – (3) Groupe Hospitalier Paris Saint Joseph, Paris, France
Purpose: ECG-gated Multidetector Computed Tomography (MDCT) is
widely used for coronary imaging, including preoperative appraisal of patients
with valvular disease. We aimed to evaluate its ability to provide additional
valvular information in mitral regurgitation (MR).
Methods: Consecutive MDCTs performed for coronary assessment in
29 patients with MR were reviewed. Mitral valves were analyzed in mul-
tiphase imaging using a standardized protocol. Four types of multiplanar
reconstructions were tested: axial, short-axis slices, and from the three-
chamber view slices positioned either parallel or rotating around the centre
of the aortic valve. We defined motion as normal, prolapse or restriction,
noted the most effective phase and calculated the regurgitant volume as
the difference between left and right ventricular ejection volumes. Echo-
cardiography was used as a reference for leaflet motion, functional quan-
tification using effective regurgitant orifice (ERO) and ventricular
volumes.
Results: The severity of MR, derived from ERO, was graded 1 for
11 patients, 2 (3 patients), 3 (7) and 4 (8). The motion agreement (Kappa coeffi-
cient) for the 174 scallops studied was 0.91 (95% CI 0.83-0.97) for the three-
chamber-derived views, 0.88 (0.79-0.96) for the axial slices and 0.60 (0.46-
0.74) for the short-axis plane. However, the latter was efficient in prolapsed
scallops (Se 0.87, Sp 0.98, PPV 0.87 and NPV 0.98). The MDCT RV differed
between grades 1 and 3, 1 and 4 (p=0.001), 2 and 3, 2 and 4 (P<0.03) with a
gradual increase. No overlap was observed between mild to moderate (1 and
2) and moderate to severe (3 and 4) groups, with a specific threshold ranging
from 44 to 47 ml. The most effective phase was 30% in 79% of cases and
20% in the remaining 21%.
Conclusions: MDCT is an accurate tool for evaluating both anatomical
and functional parameters of mitral regurgitation. Three-chamber-derived
slices and short-axis views allow when combined a reliable interpretation of
MR mechanism.
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on-invasive coronary flow reserve predicts response to exercise in
asymptomatic severe aortic stenosis
Patrick Meimoun, Anne Laure Germain, Jerome Clerc, Anne Luycx-Bore
CH Compiègne, Compiègne, France
In patients (pts) with asymptomatic aortic stenosis (AS), exercise stress
echocardiography (ESE) provides additional prognostic information beyond
baseline. The coronary flow reserve (CFR) is impaired in AS but its link with
exertion is missing in this setting. We hypothesize that CFR could predict
exercise capacity and an abnormal exercise test in AS.
Methods: non-invasive CFR and symptom limited semi-supine exercise
stress echocardiography (ESE) were performed the same morning in 20
consecutive pts with asymptomatic isolated severe AS (mean age 69±12 years,
30% women, mean aortic valve area 0.8±0.1 cm², mean LVEF 70±6%). CFR
was performed in the distal part of the left anterior descending artery using
intravenous adenosine infusion (140 µg/kg/min over 2 min). An abnormal ESE
was defined as onset of symptoms at less than 80% of maximum predicted
workload, ECG ST-segment depression ≥2 mm during exercise, rise of sys-
tolic blood pressure < 20 mmHg or fall in blood pressure, complex ventricular
arrhythmia.
Results: when compared to pts with normal ESE, pts with an abnormal
ESE (n=9) were older, had higher left atrial volume index (all, p≤0.05), and
lower CFR (2.1±0.3 vs. 2.9±0.7, p≤0.01), whereas resting hemodynamic vari-
ables assessing AS severity were not significantly different between sub-
groups. Furthermore, CFR was significantly correlated to age, the change of
transvalvular pressure gradient and LVEF with exercise, workload (in watts),
and exercise duration (all, p<0.05). After adjusting for age, and sex, CFR
remained significantly correlated to exercise duration and workload (all,
p<0.05). Using a ROC curve analysis, a CFR < 2.17 was the best cut-off to
predict an abnormal ESE with a sensitivity of 67%, a specificity of 90%
(AUC=0.8, p<0.01). 
Conclusion: In pts with asymptomatic severe AS, non-invasive CFR is
correlated to exercise duration and workload, and a low CFR predicts an
abnormal ESE with a good accuracy.
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Relationship between left ventricular obstruction, left ventricular
shape and mitral angle in patients with hypertrophic cardiomyopathy:
a cardiac magnetic resonance imaging study
Romain Martin, Olivier Lairez, Nicolas Boudou, Thibault Lhermuisier,
Nicolas Dumonteil, Valerie Chabbert, Pierre Massabuau, Herve Rousseau,
Michel Galinier, Didier Carrié
CHU Rangueil, Toulouse, France
Purpose: Hypertrophic cardiomyopathies (HCM) are often associated with
left ventricular (LV) outflow tract obstruction, which can explain symptoms.
The aim of our work was to study the relation between LV obstruction and
LV shape.
Methods and results: 36 patients with HCM who underwent cardiac
magnetic resonance imaging (CMR) were retrospectively included. Clinical
diagnosis of HCM was based on the demonstration by bi-dimensional trans-
thoracic echocardography (TTE) of a hypertrophied and nondilated LV (wall
thickness >15 mm) in the absence of another disease capable of producing a
similar degree of hypertrophy. Obstructive HCM was defined by a LV outflow
gradient >30 mmHg at rest. LV shape and mitral angle were assessed by
CMR. Tricuspid – mitral angle (TMA) and LV – mitral angle (LVMA) were
defined by the angle between the tricuspid annulus and the mitral annulus, and
the angle between the LV axis and the mitral annulus in the 4-chamber view
respectively. Mitral papillary muscles angle (MPMA) was defined by the
angle between both mitral papillary muscles and the center of the LV in the
LV short axis view. There were 20 (56%) men and the mean age was 55±14.
There were 24 (67%) patients with obstructive HCM with a mean LV outflow
tract gradient of 90±46 mmHg. TMA, LVMA and MPMA were smaller in
obstructive HCM patients than in non-obstructive HCM patients (7±3 versus
11±4°, p<0.001; 79±5 versus 87±7°, p=0.007 and 126±14 versus 140±13°,
p=0.015 respectively). In the overall population, there was a negative linear
Figure – MDCT RV according to echographic grade
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relationship between the peak instantaneous LV outflow tract gradient at rest
and TMA, LVMA and MPMA with a R2 value of 0.2 (p=0.04), 0.2 (p=0.02)
and 0.3 (p=0.04) respectively.
Conclusions: LV obstruction is negatively correlated with mitral annulus
angle with the LV and inter-mitral papillary muscles space. These results
confirm the relationship between LV obstruction and LV shape in HCM.
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A new morphological and quantitative approach of aortic atheroma:
a preliminary 3D transesophageal echocardiography study
Nadjib Hammoudi (1), Malek Ihaddaden (2), Lila Boubrit (1), Catherine
Meuleman (3), Stephane Ederhy (3), Pierre Louis Michel (1), Sonia
Alamowitch (4), Ariel Cohen (3)
(1) Hôpital de la Pitié-Salpêtrière, Institut de cardiologie, Paris, France –
(2) Hôpital Ambroise Paré, cardiologie, Boulogne, France – (3) Hôpital
Saint Antoine, cardiologie, Paris, France – (4) Hôpital Tenon, neurologie,
Paris, France
Aortic atheroma is a disease causing vascular complications including isch-
emic stroke. Transesophageal echocardiography (TEE) is the diagnostic
method of reference for characterization of aortic atherosclerotic plaques
(AAP) at risk.
Objective: The aim of our study was to evaluate the feasibility and contri-
bution of 3D TEE in the evaluation of aortic atheroma.
Methods and results: We prospectively included 82 patients referred for
TEE. In addition to conventional 2D TEE, a 3D TEE study of AAP of the
descending and horizontal thoracic aorta was performed. Overall, 308 AAP
were identified in 2D, 98% of them were analyzed using the 3D approach. We
identified 3 morphological types of plaques using the 3D approach (figure 1),
2D characteristics of the 3D types of AAP were different. Type I AAP are thin
and rarely calcified; type III AAP are thicker and often calcified; the 3D type
II AAP have intermediate 2D characteristics (Table). All AAP ulcerations
seen in 2D were identified in 3D TEE. 2D thickness measurements from 3D
acquisitions correlated well with measurements performed directly on the 2D
acquisitions (r=0.91; p <0.001). Area measurements of AAP were feasible in
58%, 14% and 23% of 3D types I, II and III AAP, respectively. The areas of
type I AAP were not correlated with those of thickness in 2D (p=0.83). 
Conclusion: 3D TEE is a feasible method for the analysis of the AAP. It
provides a new morphological and quantitative approach of AAP whose clin-
ical applications remain to be validated.
Table – Results
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Prognostic value of right ventricular two-dimensional global strain
after cardiac surgery
Julien Ternacle (1), Matthieu Berry (2), Priscille Jurzak (1), Enrique
Alonso (1), Jean-Paul Couetil (3), Jean-Luc Dubois Randé (1), Pascal
Gueret (1), Jean-Luc Monin (1), Pascal Lim (1)
(1) Cardiologie, Créteil, France – (2) CHU Rangueil, Toulouse, France –
(3) Hôpital Henri Mondor, chirurgie cardiaque, Créteil, France
Background: To assess the prognostic value of right ventricular (RV)
function by 2D global strain, RV fractional area change (RVFAC) and tri-
cuspid annular plane systolic excursion (TAPSE) in patients referred to car-
diac surgery.
Methods: The study included 344 patients (67±13 years, LVEF=
52%±12%) referred for left side cardiac surgery (121 isolated CABG,
146 aortic valve surgery, EuroSCORE 10.5%±13). RV function before cardiac
surgery assessed by RV-2D global strain by speckle tracking (6-segments
model), RVFAC and TAPSE was compared to postoperative outcome defined
by one-month mortality.
Results: RV-2D global strain was feasible in 73% of patients (n=250),
while RVFAC and TAPSE were computed in all. RV-2D global strain aver-
aged – 18±5% and moderately correlated with RVFAC (r=–0.49, P<0.0001)
and TAPSE (r=–0.42, P<0.0001). RV dysfunction was more observed by 2D-
strain [61% (n=152) and 47% (n=118) for RV-2D global strain>-20% and
>-18%, respectively] than by TAPSE<16 mm (14%) and RVFAC<35% (6%).
Univariate analysis showed that RV-2D global strain (AUC=0.72, P<0.001),
TAPSE (AUC=0.65, P=0.009) and RVFAC (AUC=0.63, P=0.02) were all pre-
dictive of postoperative mortality (n=26, 7.5%) but only RV-2D global strain
remained associated with outcome (OR=1.1, P=0.03) by stepwise multivariate
analysis adjusted to Euroscore. Importantly, in patients with RV dysfunction
(RV-2D global strain>-18%), postoperative mortality was strongly reduced
(7.5% vs. 24%, P=0.02) when cardiac pulmonary bypass duration was <2 hours.
Conclusions: RV-2D global strain appears more sensitive and superior to
conventional 2D echocardiography markers for characterizing RV dysfunction
and predict postoperative outcome. In patients with impaired RV-2D global
strain, postoperative mortality may be reduced by shortening cardiac pulmo-
nary bypass duration.
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Quantitative MR imaging in acute myocarditis:T1 and extracellular
volume fraction measure with MOLLI at 3T
Marcel Toussaint (1), Raymond Gilles (2), Noura Azzabou (3), Alexandre
Vignaud (4), Andreas Greiser (5), Pierre Carlier (3)
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Cedex, France – (2) CHWAPI, Tournai, Belgique – (3) Institut de myolo-
gie, Laboratoire de RM, Paris, France – (4) Siemens Healthcare, Saint
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Purpose: Myocardial T1 and extracellular volume fraction (EVF) have
been quantified in patients with Ischemic heart disease using MOLLI
sequences. The presence and the extent of late gadolinium enhancement
(LGE) have been shown to be a strong predictor of adverse events in myocar-
dial infarction and in cardiomyopathies. Quantitative measurements of T1 and
EVF might potentially improve the LGE predictive value. In this study we
determined T1 and EVF in patients with acute myocarditis and we compared
the results with those obtained in patients with myocardial infarction (MI).
Methods: In 6 patients with myocarditis (32.2 year-old, sub-epicardial
LGE) and 15 with MI (52.5 year-old, sub-endocardial/transmural LGE) T1
was determined using the inversion-recovery sequence (MOLLI) at 3 Tesla.
Pre- and post-Gd (15 mn) short axis T1 maps were performed. The T1 values
were compared in LGE and normal regions of the myocardium. The myocar-
dial T1 values were normalized to the T1 of blood and the EVF is calculated
from T1 values of myocardium (myo) and blood pre- and post- GD.
Results: The T1 (absolute value and normalised value to blood) is signifi-
cantly higher and the EVF significantly lower in myocarditis than in MI.
Type I
(n=115)
Type II
(n=97)
Type III
(n=89)

Descending Aorta (n) 77 63 49 189
Horizontal Aorta (n) 38 34 40 112
Plaque thickness 
(mean ± SD; mm)
 1.2±0.5 2.6±1.2 3.2±1.5
Not calcified plaques (n,%) 103 (80.5) 22 (17.2) 3 (2.3) 128
Slightly calcified plaques (n,%) 9 (8.8) 62 (60.8) 31(30.4) 102
Very calcified plaques (n,%) 3 (4.2) 13 (18.3) 55 (77.5) 71
Figure – 3D morphological types of plaques
